
Please reply to s. 

Dr. Fred L. Whipple 
Harvard colleg8 obeervatory 
Cembridge,Naso. 

Dear Dr. Uhipplea 

Ihapelatelybeeaneinterestedin~lllruchm~dpucsstionofgrebiortic 
synth8sis of organic (carbonaceous) moleculea. At least alnce Oparin~s f&r& 
bookthsre has, of course) beenmuch attsntion giv8ntothe activationdf 
the simple hydrides tryul$revioletlightand related proc8ss8s in the 
atmwphere of the alrsady farmed earth.Ufthoutwl&.ingto diminish the 
iiqmrbnae of i&m8 pmces8e8, X have however been wondering if such 
fsynthesi8 might be owurring on a much grand8r 8aal.e as part of the 8volupion 
of the interstellar grains. 

Your ownwork on the cunposition of c-t8 haspartGx.larlyfascinated 
n&0, aa ft fuRxtsh8s emne hope of eventual verification of thfe model, insofar 6 
as the satellite program may lead to th8 l%tri8Val of intel?plSl8taX'y dust 
for chemical aIMl&'SiS - accept for the lightest canponents, the surface x 
~them~vZU.beaf~aureeanabundsintsaurce. i 

-k 
*main qu8stionieyrrw:presentthoughtof the chemistry of F;1 

the interstellar graina (and of th8 oanetary substance which, 1 gather, you h 
would consider to be of acmparable canzpoaition). In your %anet model. I'I.a'1 91 
1951, you wrote that *Laoking at preeent sufficient inforaaation to estimate 
the frequency distribution of the various qoleoules of H, C, HI and 0 the r- 
writer has arbitrarily ammed that the major IIMUJS is in the form of cH4, HHg); 
and B 0." Doear this then leave open the plausible poeaibillty of the 
exist&x of much larger molecules as an appreciable part of th8 total canpo- 
sition? The reduced abundanu8 of H in the cantet perhaps makes this more 
plausible for the ccm& than for the int8retellar grain. 

w acmprehension of the astrophyeical literature is bound to be shamefully 
naive and uncritical, but I cannot readily decide whether the che:idetry of 
larger molecules ha8 simply been overlooked (perhaps intentionally on account 
of its complexity QP inacctessibility) or whether there are good reasons to 
limit dirrcrusaion to the simple hydrides. 1 am speaking, of course1 of situations 
where the particle temperature and the radiation flux are relatively amall.. 
Wh8ninteraM.lar grains ar8 referredtoaa aggr8gatos ofH C Xand 0 I can't 
help wondering if they might not be immense macraaolecules. 

If you can still furnish reprints of your Canet-&de1 and related papers, 
I wouldbemostgrateful fort-, as Iwillhaveto spendmore time on them 
than I canconvenientlydo in the library. 

YOU-8 sinC8X&y, 

Joshua Led&erg 
chairnan, Dept. of 

Medical Q&etics 


